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SPECIFICATION 

Information signal recording and/or repro- 
ducing apparatus 

5 

This invention relates to an information signal 
recording and/or reproducing apparatus and 
more particularly to an apparatus arranged to 
record and/or reproduce an information signal 

10 individually on or from each of a pluraliti of 
parallel areas longitudinally extending on a 
tape-shaped record bearing medium. 

High density recording has recently become 
a subject of pursuit in the field of magnetic 

15 recording. Video tape recorders (hereinafter re- 
ferred to as VTR's) also have become capable 
of performing , magnetic recording to a higher 
degree of density with the travelling speed of 
the tape lowered. Therefore, the conventional 

20 arrangement of using a fixed head for audio 
signal recording does not give a sufficiently 
high relative speed and thus results in the 
degradation of reproduced sound quality. In 
one proposal for the solution of this problem, 

25 the recording tracks formed by a rotary head 
are lengthened to have audio signals which 
are compressed on the time base recorded in 
the lengthened portion of the recording tracks 
one after another. 

30 n the case of a VTR of the two-rotary-head 
helical scanning type, for example, a magnetic 
recording tape has been arranged to be 
lapped at least 180 degrees around a rotary 
cylinder. Then, a VTR of this type has been 

35 contrived, according to the above-stated solu- 
tion, wherein the magnetic recording tape is 
lapped at least (180 + 0) degrees around the 
rotary cylinder; and time base compressed au- 
dio signals which are pulse code modulated 

40 are recorded in the additional portion of 0 de- 
gree. Fig. 1 of the accompanying drawings 
schematically shows the tape transport sys- 
tem of the above-stated VTR. Fig. 2 shows 
recording tracks formed on a magnetic tape 

45 by the VTR of Fig. 1. The illustration includes 
a magnetic tape 1; a rotary cylinder 2; heads 
3 and 4 which are mounted with a phase 
difference of 180 degrees on the cylinder 2 
and have different azimuth angles from each 

50 other; video signal recording areas 5 formed 
on the tape 1, where a video signal is re- 
corded and reproduced; and audio signal re- 
cording areas 6 formed also on the tape 1, 
where an audio signal is recorded and repro- 

55 duced. Each of the video areas 5 is formed 
with the 180 degree lapped portion of the 
tape 1 on the rotary cylinder 2 traced by the 
heads 3 and 4. Each of the audio areas 8 is 
formed with the angle 0 degree portion of the 

60 tape lapped on the cylinder 2 traced by the 
heads 3 and 4. 

n Fig. 2, reference symbols f1 to f4 repre- 
sent the frequency values of tracking cotnrol 
pilot signals superimposed on the recording 

65 tracks in accordance with a known four fre- 



quency method. The frequency values of these 
pilot signals are in the following relation: f2 - 
f1 4= f 3 - f 4 = fH and f4 - f 2 4= 2fH, 
wherein fH represents the horizontal scanning 

70 frequency of the video signal. 

With the audio signal which is compressed 
on the time base and is pulse code modulated 
(hereinafter referred to as PCM processed) re- 
corded in the audio areas, the audio signal can 

75 be reproduced with a high sound quality, 

which is comparable with the quality attainable 
by an audio apparatus which is adapted speci- 
ally for recording and reproduction of an an- 
alog signal. 

80 Meanwhile, there has been proposed a 
method of recording additional audio signals 
also in the video areas 5 of the VTR of the 
above-stated type. This method is as follows: 
Assuming that the angle 8 is arranged to be 0 
85 « 36, five additional audio areas are obtaina- 
ble with the rotary head rotated 180 degrees. 
Then, an arrangement to have time-base com- 
pressed audio signals recorded independently 
in these areas enables audio signals to be re- 
90 corded in six channels. Thus, an audio dedi- 
cated or appropriated tape recorder can be 
arranged to be capable of recording audio sig- 
nals in six channels. The following briefly de- 
scribes this tape recorder: Fig. 3 shows the 
95 tape transport system of the above-stated 
tape recorder. Fig. 4 shows recording tracks 
formed on a tape by this tape recorder. The 
same reference numerals and symbols are 
used as in Figs. 1 and 2. While the head 3 or 

100 4 traces distances from a point A to a point 
B, from the point E to a point C, from the 
point C to a point D f from the point D to a 
point E, from the point E to a point F and 
from the point F to another point G, audio 

105 signals can be recorded in areas CH1 to CH6. 
These areas CH1 to CH6 thus can be used for 
recording different audio signals therein re- 
spectively. An operation called azimuth-over- 
write is performed on these areas. However, 

110 the tracks of these areas CH1— CH6 do not 
have to be on the same straight line. Each of 
the areas CH1 — CH6 has one pilot signal re- 
corded therein for tracking control. Different 
pilot signals are thus recorded in different 

115 areas in the order of rotation f1 — f2 — f3 — 
f4. However, there is no correlation between 
them. 

Referring further to Fig. 3, recording or re- 
production is carried out in or from these 

120 areas CH1 to CH3 while the tape 1 is travel- 
ling at a predetermined speed in te direction 
of arrow 7 and in or from the areas CH4 to 
CH6 while the tape is travelling in the direc- 
tion of arrow 9. Therefore, as shown in Fig. 

125 4, the inclination of the areas CH1 to CH3 
somewhat differs from that of the areas CH4 
to CH6. With regard to a difference in the 
relative speed of the tape and the head for 
these groups of areas a difference arising 

130 from the travel of the tape 1 is extremely 



2 



GB 2 170 643 A 2 



small as compared with a difference arising 
from the rotation of the heads 3 and 4. 
Therefore, the difference in the relative speed 
presents no problem. 
5 Figs. 5(a) to 5(j) show in a time chart the 
recording or reproducing operation of the tape 
recorder which is arranged as described 
above. A phase detection pulse (hereinafter 
referred to as a PG signal) which is generated 

10 in synchronism with the rotation of the cylin- 
der 2 as shown at Fig. 5(a). The PG signal is 
of a rectangular wave of 30 Hz repeating a 
high level (hereinafter referred to as an H 
level) and allow level (hereinafter referred to 

15 as an L level) alternately with each other at 
intervals of 1/60 sec. Another PG signal 
which is of the opposite polarity to the PG 
signal of Fig. 5(a) is shown in Fig. 5(b). The 
first PG signal is at an H level while the head 

20 3 is rotating from the point B to the point G 
of Fig. 3. The other PG signal shown in Fig. 
5(b) is at an H level while the other head 4 is 
rotating from the point B to the point G. 
Pulses for reading data are obtained from 

25 the PG signal of Fig. 5(a) as shown in Fig. 
5(c). The data reading pulses are used for 
sampling the audio signal of a period corre- 
sponding to one field (1/60 sec). Fig. 5(d) 
shows by H level parts thereof periods pro- 

30 vided for signal processing on the one field 
portion of the sampled audio data by adding 
an error correcting redundant code or by 
changing the arrangement thereof by means of 
a RAM or the like. Fig. 5(e) shows a signal 

35 indicating data recording periods at H level 
parts thereof which represent timing for re- 
cording, on the tape 1, the recording data 
obtained through the signal processing oper- 
ation mentioned above. 

40 Referring to Figs. 5(a) to 5(j), the temporal 
flow of signals are, for example, as follows: 
The data sampled during a period from a po- 
int of time t1 to a point of time t3, i.e. while 
the head 3 is moving from the point B to the 

45 point G, is subjected to a signal processing 
operation during a period from the point of 
time t3 to a point of time t5, i.e. while the 
head 3 is moving from the point G to the 
point A and are then recorded during a period 

50 from the point of time t5 to a point of time 
t6, or while the head 3 is moving from the 
point A to the point B. 

n other words, the data is recorded by the 
head 3 in the area CH1 as shown in Fig. 4. 

55 Meanwhile, the data which is sampled while 
the PG signal of Fig. 5(b) is at an H level is 
also processed at a similar timing before it is 
recorded in the area CH1 by the head 4. 
Fig. 5(f) shows another PG signal which is 

60 obtained by shifting the phase of the PG sig- 
nal of Fig. 5(a) to a predetermined degree, 
which corresponds to one area and is 36 de- 
grees in this specific instance. 
An audio signal recording operation using 

65 the PG signal of Fig. 5(f) and a PG signal 



which is not shown but is of an opposite 
polarity to the former is performed in the fol- 
lowing manner: The data which is sampled 
during a period between the points of time t2 

70 and t4 is subjected to a signal processing op- 
eration during a period between the points of 
time t4 and t6 in accordance with the signal 
of Fig. 5(g) and is recorded during a period 
between the points of time t6 and t7 in ac- 

75 cordance with the signal of Fig. 5(h). In other 
words, the data is recorded in the area CH2 
of Fig. 4 while the head is moving from the 
point B to the point C. Meanwhile, another 
data which is sampled during the points of 

80 time t4 and t7 is likewise recorded in the area 
CH2 by means of the other head during a 
period between the points of time t4 and t7. 
• The signal which is recorded in the area 
CH2 in the manner as described above is re- 

85 produced in the following manner: 

The head 3 reads the data from the tape 1 
in accordance with a signal shown in Fig. 5(h) 
during the period between the points of time 
t6 and t7 (and also during the period between 

90 the points of time t1 and t2). Then, during the 
period between the points of time t7 and t8 
also (between t2 and t3), the reproduced sig- 
nal is subjected to a signal processing oper- 
ation which is carried out, in a manner reverse 

95 to the signal processing operation performed 
for recording, in accordance with a signal 
shown in Fig. 5(i). In other words, error cor- 
rection and other processes are carried out 
during this period. Then, during a period be- 

100 tween points of time t8 and t9, the repro- 
duced audio signal which has been thus pro- 
cessed is produced in accordance with a sig- 
nal shown in Fig. 5(j). The reproducing oper- 
ation of the head 4 is of course performed 

105 with a phase difference of 180 degrees from 
the above-stated reproduction by the head 3, 
so that a continuous reproduced audio signal 
can be obtained. 
For other areas CH3 to CH6, it goes without 

110 saying that the recording and reproducing op- 
eration are performed on the basis of the PG 
signal of Fig. 5(a) by phase shifting it as much 
as n X 36 degrees. This is independent of 
the travelling direction of the tape. 

115 Such multi-channel arrangement thus has en- 
abled a VTR to be adaptable solely for audio 
recording over a long period of time. Such 
audio tape recorder permits recording over a 
long period of time of, for example, 9 hours 

120 with recording made for 90 minutes in each of 
the areas. However, a shortcoming of the tape 
recorder lies in difficulty in promptly searching 
out what is recorded in which part of the 
tape. 

125 More specifically, it is difficult to have six 
tracks in the longitudinal direction in addition 
to the channels CH1 to CH6. Even if it is 
possible, it necessitates arrangement of six 
additional fixed heads which must be of an 

130 extremely narrow width. Further, in order to 
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accomplish the above-stated searching oper- 
ation at a certain desired high speed, the tra- 
velling speed of the tape 1 must be increased. 
Then, the tape contacting state of the head 
5 deteriorates to make the search difficult. 
It is an object of the present invention to 
provide an information signal recording and/or 
reproducing apparatus which is capable of 
solving the problem described above. 
10 Accordingly, one aspect of this invention 
provides an information signal recording an- 
d/or reproducing apparatus which comprises: 
recording and/or reproducing means for re- 
cording and/or reproducing an information sig- 
15 nal individually on or from each of a plurality 
of parallel areas longitudinally extending on a 
tape-shaped record bearing medium, the re- 
cording and/or reproducing means including at 
least one rotary head; moving means for long- 

20 itudinally moving the tape-shaped record bear- 
ing medium; designating means for designating 
one of the plurality of areas to be used for 
recording and/or reproduction by the record- 
ing and/or reproducing means; and stopping 

25 means for stopping the record hearing medium 
moving action of the moving means according 
to a signal produced by the rotary head from 
the area designated by the designating means. 
An embodiment of this invention as de- 

30 scribed may be capable of permitting a search 
for a recorded information signal without ne- 
cessitating any complex addition to the ar- 
rangement, as used in the conventional appa- 
ratus of the same kind. 

35 In another aspect, the invention provides an 
information signal recording and/or reproduc- 
ing apparatus which comprises: means for re- 
cording an information signal while forming re- 
cording tracks obliquely on a tape-shaped re- 

40 cord bearing medium one after another and/or 
reproducing the recorded information signal 
from the oblique tracks, the recording/and or 
repcoducing means including at least one ro- 
tary head; moving means for moving the tape- 

45 shaped record bearing medium in the longitu- 
dinal direction thereof; control means for con- 
trolling the moving means to cause the mov- 
ing means to move the tape-shaped recorded 
bearing medium at a second moving speed 

50 higher than a first speed at which the medium 
is moved in recording the information signal 
by the recording and/or reproducing means; 
and means for discriminating through the out- 
put of the rotary head the presence or ab- 

55 sence of the information signal on the medium 
while the medium is being moved at the sec- 
ond moving speed by the moving means. 

An embodiment of this aspect of the inven- 
tion may be capable of permitting prompt 

60 searching for non-recorded portions of the re- 
cord bearing medium, without the need to 
provide complex additional arrangements for 
that purpose. 
It would be advantageous to be able to pro- 

65 vide an information recording and/or reproduc- 



ing apparatus which accomplish a prompt 
search for a desired point in one of a plurality 
of parallel areas longitudinally extending on a 
tape-shaped record bearing medium. 
70 This may be achieved, according to another 
aspect of this invention by providing informa- 
tion signal recording and/or reproducing appa- 
ratus which comprises: means for recording 
and/or reproducing an information signal indi- 
75 vidually on or from each of a plurality of paral- 
lel areas longitudinally extending on a tape- 
shaped record bearing medium, said recording 
and/or reproducing means including at least 
one rotary head, mack information being re- 
80 corded at a predetermined part in each of said 
plurality of areas along with the information 
signal; moving means for longitudinally moving 
the tape-shaped record bearing medium; de- 
signating means for designating one of said 
85 plurality of areas to be recorded and/or repco- 
duced by said recording and/or reproducing 
means; control means for controlling the mov- 
ing means to cause the moving means to 
move the tape-shaped record bearing medium 
90 at a second moving speed higher than a first 
speed at which the medium is moved in re- 
cording the information signal by the recording 
and/or reproducing means; and means for de- 
tecting through the output of the rotary head 
95 the mark information recorded in the area 
designated by the designating means. 

Yet another aspect of this invention pro- 
vides an information signal recording appara- 
tus arranged as a still further embodiment of 

100 this invention comprises recording means for 
recording an information signal individually in 
each of a plurality of parallel areas longitudi- 
nally extending on a tape-shaped record bear- 
ing medium, said recording means including at 

105 least one rotary head; means for designating 
one of the plurality of areas to be used for 
recording the information signal therein by the 
recording means; and marking means arranged 
to cause the rotary head to record, along with 

110 the information signal, mark information in the 
area designated by the designating means fol- 
lowing commencement of information signal 
recording by the recording means. 
With this arrangement of the invention, re- 

1 15 cording in each of a plurality of parallel areas 
longitudinally extending along the tape-shaped 
record bearing medium may be performed in 
such a manner that head or information can 
readily be searched out. 

120 By way of further illustration of this inven- 
tion, it will now be described in greater detail 
and certain specific embodiments thereof 
given, reference being made to the accom- 
panying drawings, in which: 

125 Fig. 1 is an illustration of a conventional 
tape moving system of a VTR. 

Fig. 2 is an illustration of recording tracks 
formed on a magnetic recording tape by the 
VTR shown in Fig. 1. 

130 Fig. 3 is an illustration of the tape moving 
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system of a multi-channel type tape recorder. 

Fig. 4 is an illustration of recording tracks 
formed on a magnetic recording tape by the 
tape recorder shown in Fig. 3. 
5 Figs. 5(a) to 5(j) show in a timing chart the 
recording and reproducing operations of the 
tape recorder shown in Fig. 3. 

Fig. 6 is a diagram showing in outline the 
arrangement of a tape recorder which embo- 
10 dies this invention as an embodiment thereof. 

Figs. 7{a) to 7(j) show in a timing chart a 
phase relation of a PG signal to window 
pulses and gate pulses. 

Fig. 8 is a diagram showing by way of 
15 example the arrangement of a head (or leader) 
search control circuit of Fig. 6. 

Figs. 9A and 9B show the inclinations of 
recording tracks and the tracing locus of a 
head. 

20 Fig. 10 is a diagram showing by way of 
example the arrangement of a head (or leader) 
search detection circuit shown in Fig. 6. 

Fig. 1 1 is a diagram showing by way of 
example the arrangement of a capstan motor 

25 control circuit which is included in the embodi- 
ment shown in Fig. 6. 

Fig. 12 is a diagram showing in outline the 
arrangement of a tape recorder embodying 
this invention as another embodiment thereof. 

30 Fig. 13 shows by way of example a record- 
ing pattern formed by the tape recorder of 
Fig. 12. 

Fig. 14 is a circuit diagram showing by way 
of example the arrangement of a pilot signal 
35 generating circuit which is included in the em- 
bodiment shown in Fig. 12. 

Fig. 15 is a circuit diagram showing an 
example of arrangement of a head search de- 
tection circuit included in the embodiment 
40 shown in Fig. 12. 

pig. 1 6 shows another example of a record- 
ing pattern formed by the tape recorder of 
Fig. 12. 

Fig. 17 is a circuit diagram showing another 
45 example of arrangement of the pilot signal 
generating circuit included in the embodiment 
shown in Fig. 12. 

Embodiment I: 

50 Fig. 6 shows in outline a tape recorder 
arranged according to this invention as an em- 
bodiment thereof. In Fig. 6, the parts similar 
to those shown in Figs. 1 to 4 are indicated 
by the same reference numerals and symbols. 

55 A PG signal obtained from a detector 1 1 
which detects the rotation of a rotary cylinder 
2 is supplied to a cylinder motor control cir- 
cuit 16. The circuit 16 is then caused to ro- 
tate at a predetermined rotating speed and at 

60 a predetermined phase according to the PG 
signal. Capstans 14 and 15 are provided with 
fly-sheels 17 and 18. The rotations of the fly- 
wheels 17 and 18 are detected by rotation 
detectors 12 and 13. The outputs (the FG 

65 signal) are selectively supplied via a switch 19 



to a capstan motor control circuit 20. During a 
recording operation, the output of the circuit 
20 is supplied via a switch 21 to each of 
capstan motors to make the capstan 14 or 15 

70 rotate at a predetermined speed. Each of the 
switches 19 and 21 is in connection with its 
one terminal F when the tape 1 is to be 
caused to travel in the direction of arrow 7 
(forward) and in connection with the other ter- 

75 minal R when the tape 1 is to be caused to 
travel in the direction of arrow 9 (backward). 
The details of arrangement of the capstan mo- 
tor control circuit 20 will be described later 
herein. 

80 The above-stated PG signal is supplied to a 
window pulse generating circuit 22 and a gate 
pulse generating circuit 23. The relation of the 
PG signal to window pulses and gate pulses 
is as shown in a timing chart by Figs. 7(a) to 

85 7(j). 

Fig. 7(a) shows the PG signal. The level of 
the PG signal is high while the head 3 is mov- 
ing from a point B to another point G indi- 
cated in Fig. 3. Figs. 7(b) to 7(g) show win- 
90 dow pulses which indicate the timing of a re- 
cording or reproducing operation on the areas 
CH1 to CH6. In these drawings Fig. 7(a) to 
70), full lines indicate pulses relative to the 
head 3 while broken lines indicate pulses rela- 
95 tive to the other head 4. 

A recording, reproducing or other operation 
mode and a recording or reproducing area can 
be designated by a manual operation on an 
.operation part 24. An operation solely for au- 

100 dio signal recording or for video signal record- 
ing to be made in the recording pattern as 
shown in Fig. 2 can be designated also by a 
manual operation on the part 24. 
These manual instruction data are supplied 

105 to a system controller 25. The controller 25 is 
arranged to control the capstan motor control 
circuit 20, switches 19 and 21, an area desig- 
nating circuit 26, a gate circuit 27, etc. The 
area designating circuit 26 is arranged to sup- 

110 ply the area designating data to a gate pulse 
generating circuit 23 to obtain a desired gate 
pulse. Further, in the event of recording a vi- 
deo signal along with an audio signal, the area 
CH1 is of course designated. 

115 A gate circuit 28 is arranged to have the 
above-stated window pulses which are as 
shown in Figs. 7(b) to 7(g) selectively supplied 
thereto for the heads 3 and 4 on the basis of 
the area designation data. Assuming that the 

120 area CH2 which is shown in Fig. 4 is desig- 
nated, the gate circuit 28 is controlled with 
the window pulse of Fig. 7(c). 

In recording, an analog audio signal coming 
via a terminal 29 is supplied to a PCM audio 

125 signal processing circuit 30. The audio signal 
is then sampled at the abovestated timing ac- 
cording to the window pulses of Fig. 7(c). 
The sampled signal becomes a digital data, 
which undergoes the above-stated signal pro- 

130 cessing operation. A recording audio signal 
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which is thus obtained is supplied via a mute 
circuit 31 to an adder 33. The adder 33 then 
adds to the recording audio signal the tracking 
control pilot signals which are of frequency 
5 values fl, f2, f3 and f4 and are generated by 
a pilot signal generating circuit 32 for every 
field one after another in sequence of rotation 
of f 1 -> f2 -> f3 -> f4. The output of the 
adder 33 is gated by the gate circuit 28 in a 

10 suitable manner as mentioned in the foregoing 
and is written Into the designated area CH2 
by means of the heads 3 and 4. 

In the case of reproduction, a signal repro- 
duced by the heads 3 and 4 is extracted by 

15 the gate circuit 28 according to the window 
pulses of Fig. 7(c). The reproduced signal thus 
extracted is supplied via the terminal A of a 
switch '34 to a low-pass filter 35 (hereinafter 
will be calied LPF). The reproduced signal is 

20 supplied also to the PCM audio signal pro- 
cessing circuit 30. Unlike in the case of re- 
cording, the PCM audio signal processing cir- 
cuit 30 this time performs a signal processing 
operation including error correction, time base 

25 extension, digital-to-analog conversion, etc. 
Then, a reproduced analog audio signal is pro- 
duced from a terminal 36. The LPF 35 sepa- 
rates the above-stated tracking control pilot 
signals and supplies them to an ATF circuit 

30 37. The ATF circuit 37 is arranged to produce 
a tracking error signal which is obtained ac- 
cording to a known four-frequency method. 
As well known, the tracking error signal is 
obtained from the reproduced tracking control 

35 pilot signals and pilot signals which are gener- 
ated by the pilot signal generating circuit 32 in 
the same rotation sequence as in the case of 
recording. However, in case where the em- 
bodiment is to be used only for audio signals, 

40 since the tracking error signal is obtained for 
every area the error signal is sampled and 
held. The tracking error signal which is thus 
obtained is supplied to the capstan motor 
control circuit 20. Then, during reproduction, 

45 the travel of the tape 1 is controlled through 
the capstan 14 or 15 for tracking control. 

The video signal recording or reproducing 
operation of the embodiment is as follows: 
When the system controller 25 produces an 

50 instruction for recording or reproducing a vi- 
deo signal, the area designating circuit 26 for- 
cedly designates the area CH2. The gate cir- 
cuit 27 is caused to operate according to the 
PG signal. A video signal coming via a termi- 

55 nal 38 is processed by a video signal pro- 
cessing circuit 39 into a signal form suited for 
recording. The processed signal is supplied to 
an adder 40. At the adder 40, the pilot sig- 
nals produced from the pilot signal generating 

60 circuit 32 are added to the processed video 
signal. The output of the adder 40 is supplied 
via the gate circuit 27 to the heads 3 and 4 
to be recorded in an applicable part of the 
areas CH2 to CH6. Meanwhile, the PCM audio 

65 signal is also recorded into the area CH2 in 



exactly the same manner as in the case of the 
recording operation described in the foregoing. 

In carrying out reproduction, video signals 
which are picked up by the heads 3 and 4 are 
70 made into a continuous signal through the 
gate circuit 27. The continuous video signal is 
supplied to the video signal processing circuit 
39, which processes it back into the original 
signal form. The signal thus processed is then 
75 produced from a terminal 41. Meanwhile, the 
continuous signal obtained from the gate cir- 
cuit 27 is also supplied via the terminal V of a 
switch 34 to the LPF 35. 
The LPF 35 then continuously separates the 
80 pilot signal components and supplies them to 
the ATF circuit 37. A tracking error signal 
which is obtained from the ATF circuit 37 in 
this instance does not have to be sampled 
and held. The error signal is therefore supplied 
85 directly to the capstan motor control circuit 
20. At that time, the PCM audio signal which 
is obtained from the area CH1 is also repro- 
duced to give a reproduced analog audio sig- 
nal from the terminal 36. However, the track- 
90 ing control which uses the output signal of the 
gate circuit 28 is not performed. 

The tape recorder according to this inven- 
tion performs a head searching function in the 
following manner: Fig. 8 shows by way of 
95 example the details of arrangement of a head 
(or leader) search control circuit 51 shown in 
Fig. 6. Figs. 9A and 9B show the operating 
principle of the head searching operation of 
this embodiment. Referring to Fig. 8, a termi- 

100 nal 61 is arranged to receive the PG signal. A 
terminal 62 is arranged to receive from the 
system controller 25 a timing pulse for com- 
mencement of recording. The PG signal re- 
ceived at the terminal 61 is supplied to an 

105 edge detection circuit 63. The circuit 63 then 
supplies the CK terminal of a counter 64 with 
clock pulses at intervals of 1 /60 sec. When 
the count value of the counter 64 reaches a 
value "n", the Q output level of the counter 

110 64 becomes high The high level Q output of 
the counter 64 resets a flip-flop 65. There- 
fore, the level of the Q output of the flip-flop 
65 normally remains low. Then, the Q output 
of the flip-flop 65 is produced from a terminal 

115 66 to control the mute circuit 31. The mute 
circuit 31 remains inoperative when the level 
of this 2 output is low. 

Upon receipt of the recording start timing 
pulse at the terminal 62, the head search con- 

120 trol circuit 51 has the counter 64 reset by the 
pulse. At the same time, the flip-flop 65 is 
set. Then, after the lapse of about n/60 sec, 
the flip-flop 65 is reset. Accordingly, the mute 
circuit 31 is allowed to operate during this 

125 period of n/60 sec. to inhibit thereby the PCM 
audio signal from being recorded in a desig- 
nated area. In other words, during this period, 
it is only the tracking control pilot signal that 
is recorded in the designated area. In search- 

130 ing out the head or leader portion of the PCM 
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audio signal, the embodiment detects the part 
where the PCM audio signal is thus not re- 
corded in each of the areas. In Figs. 9A and 
9B, reference symbols T1 and 12 denote the 
5 inclinations of the recording tracks. 

For the head search operation, the tape 1 is 
allowed to travel at a high speed as will be 
described further later herein. The inclination 
of the tracing locus of the heads 3 and 4 thus 

10 becomes as indicated by a line T3 when the 
high speed travel is made in the forward di- 
rection and becomes as indicated by a line T4 
when the high speed travel is in the backward 
direction. With the azimuth angle taken into 

15 consideration, it is desirable for detection of 
the presence or absence of the record of the 
PCM audio signal to have at least two tracks 
of each area traced. In view of that, the tape 
1 must be caused to travel either at least 1 1 

20 times as fast as the recording speed or at 
least -9 times as fast as the recording 
speed. 

As shown by hatching in Fig. 9B, the pres- 
ence or absence of the PCM audio signal is 

25 detected from every other track. More specifi- 
cally, a recording start part, i.e. a leader part 
of the record, can be detected by detecting 
the peak of the envelope of the reproduced 
RF signal. In that instance, if the tape speed is 

30 arranged to be at least {m + 1) times or (m 
- 1) times as high as the speed at which 
recording is performed, the count value of the 
above-stated counter 64 must be arranged to 
be at least a value "n" which is geater than 

35 "m". 

Fig. 10 shows by way of example the de- 
tails of arrangement of a head search detec- 
tion circuit 52 of Fig. 6. A terminal 71 is 
arranged to receive the reproduced PCM audio 

40 signal which is obtained via the gate circuit 28 
from a designated area of the tape 1 . This 
signal is supplied to an RF detection circuit 72 
for detection. Terminals 73 and 74 are ar- 
ranged to receive gate pulses for the heads 3 

45 and 4. A logical sum of them is obtained by 
an OR gate 88. When the output level of the 
OR gate 88 is high, a peak hold circuit 75 
operates. The peak hold circuit 75 holds the 
peak of the output of the RF detection circuit 

50 72 and supplies it to a comparison circuit 76. 
The comparison circuit 76 compares the 
output of the peak hold circuit 75 with a ref- 
erence level Vref. The output level of the 
comparator 76 becomes high when the output 

55 of the peak hold circuit 75 is lower than the 
reference level Vref. An AND gate 78 gates 
the high level output of the comparator 76 
according to a pulse produced from a monos- 
table multivibrator 77 immediately before the 

60 operation of the peak hold circuit 75 comes 
to a stop. By this, the part at which the PCM 
audio signal is not recorded is detected. The 
counter 79 is provided for the purpose of en- 
suring the accuracy of this detection. The 

65 counter 79 is thus arranged to permit detec- 



tion of that the PCM audio signal {RF signal 
component) is not detected from the desig- 
nated area for an "x" consecutive number of 
times. In other words, assuming that the "x" 

70 is four (x = 4), when the output level of the 
peak hold circuit 75 fails to reach the refer- 
ence level for four consecutive times, the 
counter 79 produces its Q output in the form 
of a pulse which is supplied to the CK input 

75 terminal of another counter 84. If the output 
of the peak hold circuit 75 comes to exceed 
even once during this period, the output level 
of an inverter becomes high, an AND gate 81 
detects it. The output of the AND gate 81 

80 then resets the counter 79 via an DR gate 82. 
Further, in this instance, the above-stated 
count value "n" must be arranged to be at 
least a value xm. 
Assuming that x = 4 and m - 16, the 

85 value "n" must be at least 64. In this in- 
stance, the mute period of the PCM audio sig- 
nal is still only a littel longer than one second. 
Since this is a mute period between one re- 
cord period and another, this presents no 

90 problem. A monostable multivibrator 83 is ar- 
ranged to keep the counter 79 inoperative for 
a while after the counter 79 produces the Q 
output thereof. This arrangement is based on 
the thought that it would be meaningless to 

95 make the head search many times within a 
short period corresponding to a recording per- 
iod of several seconds. Besides, this arrange- 
ment effectively prevents mistaking one and 
the same leader part of the record for two or 

100 more than two leader parts. 

A counter 84 is arranged to permit a head 
search by skipping over several tunes. The 
counter 84 counts the Q output of the coun- 
ter 79 every time a leader part of a record is 

105 detected. Meanwhile, a comparison circuit 85 
is provided with a data DA from the operation 
part 24 indicating a number of leader parts 
beyond which a leader part to be next de- 
tected is located away from the present posi- 

110 tion. When the count value of the counter 84 
comes to coincide with this data DA, the 
comparison circuit 85 produces a high level 
output to trigger a monostable multivibrator 
86 thereby. The counter 84 is reset at that 

115 time. The monostable multivibrator 86 then 
supplies a high level signal to the capstan mo- 
tor control circuit 20 via a terminal 87 over a 
period of time necessary to bring the tape 1 
to a stop. 

120 Fig. 1 1 shows the details of arrangement of 
the capstan motor control circuit 20 which is 
shown in Fig. 6. Terminals 92, 93 and 96 are 
arranged to receive from the system controller 
25 high level signals for video signal high 

125 speed searching, audio signal head searching 
and video or audio signal recording respec- 
tively. A terminal 91 is arranged to receive 
the PG signal, a terminal 94 to receive the FG 
signal from the switch 19, a terminal 95 to 

130 receive a tracking error signal from the ATF 
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circuit 37 and another terminal 97 to receive 
from the head search detection circuit 52 a 
stopping period designating signal which is 
mentioned in the foregoing. 
5 Here, the number of pulses of the FG signal 
produced while the tape 1 travels a distance 
corresponding to one track is assumed to be 
P. During normal recording or reproduction, 
the output signal of an OR gate 98 is at a low 

10 level. A switch 101 is then in connection with 
one terminal L thereof. A signal obtained by 
frequency dividing the FG signal by 1 /P is 
supplied to a phase comparator 103. The 
phase of this signal Is then compared with 

15 that of the PG signal. The output of this 
phase comparator 103 is supplied as a speed 
control signal to an addition circuit 104. 
Meanwhile, a reference level Vs is used as a 
phase control signal for recording while the 

20 above-stated tracking error signal is used as 
the phase control signal in the event of repro- 
duction. Selection between them is made by a 
switch 108. During a recording operation, the 
switch 108 is connected to one terminal H 

25 thereof as a high level signal is supplied to 
the terminal 96. The control signal thus ob- 
tained is added by an adder 109 to a bias 
voltage produced from a bias generator 107. 
The output of the adder 109 is supplied via 

30 the terminal L of a switch 106 and a terminal 
110 to the switch 21 of Fig. 6. 

In carrying out a high speed searching or 
head searching operation on a video signal, 
the switch 101 is in connection with the ter- 

35 minal H thereof as the output of the OR gate 
98 is at a high level. Therefore, in that event, 
a signal obtained by frequency dividing the FG 
signal by 1/(p X q) through a frequency di- 
vider 100 is supplied to a phase comparator 

40 103. At hat time, the output level of an OR 
gate 102 becomes high. Therefore, the con- 
stant voltage Vs is added by the adder 104 
to the output of the- phase comparator 103 to 
obtain a phase control signal. The bias gener- 

45 ator 107 is arranged to produce in this in- 
stance a bias voltage which is q times as high 
as the bias voltage produced for normal re- 
cording or reproduction. This bias voltage is 
added by another adder 109 to the output of 

50 the adder 104. The output of the adder 109 
is then supplied via the terminal L of the 
switch 106 to the switch 21. The tape is thus 
arranged to travel at a speed q or -q times 
as high as the speed for normal recording or 

55 reproduction. In this instance, the tape speed 
must be sufficient for the head searching pur- 
pose, that is, must be about at least 1 1 times 
as high as the normal tape speed in the case 
of this embodiment. 

60 When the stopping period designating signal 
which is at a high level is supplied from the 
terminal 97, the position of the switch 106 is 
shifted to the terminal H thereof. During this 
period, a signal necessary for bringing the 

65 capstans 14 and 15 to a stop is supplied 



from the stopping signal generating circuit 105 
to the terminal 110. This signal includes at 
least a voltage of a driving level in the direc- 
tion reverse to the bias voltage, so that the 

70 tape can be stopped from travelling without 
fail. Further, although it is not shown in the 
drawings, the travel of the tape can be more 
reliably brought to a stop by arranging a reel 
brake or the like to operate in response to the 

75 above-stated stopping period designating sig- 
nal. 

The tape recorder arranged according to this 
invention as described in the foregoing has 
various features as described below: A head 

80 searching operation can be satisfactorily ac- 
complished on each of the plurality of areas 
longitudinally extending on the tape without 
necessitating provision of additional tracks for 
searching out a leader part of the record and 

85 also without addition of a leader detecting ar- 
rangement such as an additional fixed head or 
the like. 

The tracking control pilot signals are ar- 
ranged to be recorded alone while muting the 

90 PCM audio signal. This arrangement ensures 
orderly tracking even in the event of continu- 
ous reproduction. This also ensures that the 
audio signal immediately following the leader 
part detected can be adequately reproduced. 

95 The part to be detected is arranged to be 
traced by the rotary head not only once but 
several times. That arrangement permits de- 
tection of a desired leader part accurately and 
without fail. 

100 The arrangement to utilize one and the 
same control circuit for the head or leader 
searching tape travel control as well as for the 
so-called high-speed search operation as a 
VTR permits simplification of circuit arrange- 

105 ment. 

The arrangement to use the normal record- 
ing or reproducing timing pulses (gate circuit 
control pulses) for the head search obviates 
the necessity of arranging an additional circuit 
110 for determining a head search detection tim- 
ing. 

In the event of a head search by skipping 
over several tunes, a desired part can be 
promptly searched out by virtue of an addi- 

115 tional arrangement (the monostable multivibra- 
tor 83 in this specific embodiment) which pre- 
cludes the possibility of mistaking one leader 
of a record for a plurality of leaders or mistak- 
ing two adjacent leaders for one leader. 

120 Further, in accordance with the arrangement 
described, the operation called a blank search 
can be performed for each of the areas. More 
specifically, the non-recorded part is judged to 
be a leader part of a record for every period 

125 corresponding to the time constant of the mo- 
nostable multivibrator 83. The tape 1 thus 
automatically comes to a stop when the head 
comes to the non-recorded part during a head 
searching operation. 
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Embodiment II: 

Fig. 12 shows in outline the arrangement of 
a tape recorder arranged according to this in- 
vention as another embodiment thereof. In Fig. 
5 12, all the elements that are similar to those 
shown in Fig. 6 are indicated by the same 
reference numerals and symbols and the de- 
tails of them are omitted from the following 
description: In this embodiment, the pilot sig- 

10 nal generating circuit 32' is arranged to pro- 
duce, when the output level of the head 
search control circuit 51 is high, a head 
search pilot signal which is of a frequency 
different from those of the four pilot signals 

15 to be used for tracking control. The head 
search pilot signal is produced along with the 
tracking control pilot signals in that instance. 

Fig. 13 shows a recording pattern formed 
by the embodiment. Fig. 14 shows by way of 

20 example the details of arrangement of the pi- 
lot signal generating circuit 32' of Fig. 12 the 
operation of which results in the recording 
pattern of Fig. 13. Fig. 15 shows by way of 
example the details of arrangement of the 

25 head search detection circuit 52' of Fig. 12. In 
Fig. 15, all the components similar to the cor- 
responding ones of Fig. 10 are indicated by 
the same reference numerals and symbols. 
The operation of each component of this em- 

30 bodiment is as described below: 

The pilot signal generating circuit 52' gener- 
ates the tracking control pilot signals of differ- 
ent frequency values f1, f2, f3 and f4 in the 
same manner as the conventional circuit. In 

35 this case, however, the pilot signal generating 
circuit 52' is arranged to produce pilot signals 
to which head search pilot signals of fre- 
quency values f5 and f6 are added. Referring 
to Fig. 13, a recording start part or a leader 

40 part is indicated with a reference symbol S. 
The tracking control pilot signals to which the 
head search pilot signal of the frequency f6 is 
added are recorded in this leader part S. The 
tracking control signals to which the other 

45 head search pilot signal of the frequency f5 is 
added are recorded in all the PCM audio signal 
recording parts other than the leader part S. 

Referring now to Fig. 14, an oscillator 120 
produces a reference frequency signal. The 

50 reference frequency signal is supplied to fre- 
quency dividers 121 to 126 of different fre- 
quency dividing ratios. The frequency dividers 
121, 122, 123 and 124 whose frequency di- 
viding ratios are 1/N1, 1/N2, 1/N3 and 1/N4 

55 are arranged to respectively produce the track- 
ing control pilot signals of frequency values 
f1, f2, f3 and f4. The frequency dividers 125 
and 126 whose frequency dividing ratios are 
1 /N5 and 1 /N6 are arranged to produce head 

60 search pilot signals of frequency values f5 and 
f6 respectively. A terminal 135 is arranged to 
. receive the PG signal. A 1/2 frequency divider 
136 is arranged to frequency divide the PG 
signal. With the PG signal frequency divided in 

65 this manner, logic gates 137, 138, 139 and 



140 produce high level outputs one after 
another for every field. As a result, analog 
switches 131, 132, 133 and 134 turn on onu 
after another at every field. Then, the tracking 

70 control pilot signals are supplied to an adder 
128 one after another in the rotational se- 
quence of frequency values fl — f2 — f3 . 
f4. 

A terminal 141 is arranged to receive the 
75 output of the above-stated head search con- 
trol circuit 51. A switch 127 is arranged to 
supply the adder 128 with the pilot signal of 
frequency f6 when the input of the terminal 

141 is at a high level and with the pilot signal 
80 of frequency f5 when the input is not at a 

high level. The adder 128 is arranged to add 
the head search pilot signal to the tracking 
control pilot signals. The output of the adder 
128 is supplied via a terminal 129 to the ad- 
85 der 33. Meanwhile, the tracking control pilot 
signals are supplied via a terminal 142 to the 
adder 40 and the ATF circuit 37. 

Referring to Fig. 15, the embodiment per- 
forms the head search and blank search oper- 
90 ations in the following manner: The repro- 
duced signal which comes from the gate cir- 
cuit 28 via a terminal 71 is supplied to band- 
pass filters (BPF's) 151 and 152. The BPF's 
151 and 152 separate the signal components 
95 of the frequency values f5 and f6. The out- 
puts of the BPF's 151 and 152 are supplied 
to detection circuits 153 and 154 for level 
detection. The outputs of the detection circu- 
its 153 and 154 are supplied to sample-and- 

100 hold circuits (S/H's) 155 and 156. The fre- 
quency values f5 and f6 are arranged to be 
sufficiently low not to be affected by azimuth 
recording. A monostable multivibrator 157 is 
triggered by the rise of the logical sum of the 

105 gate pulses for the heads 3 and 4. The fall of 
the gate pulses just coincides with a timing at 
which the head traces the center of each area. 
The S/H's 155 and 156 are arranged to oper- 
ate at this timing. The outputs of the S/H's 

110 155 and 156 are supplied to comparison cir- 
cuits 158 and 159 to be compared with refer- 
ence levels Vref and Vref". The comparison 
circuits 158 and 159 are thus arranged to 
produce high level outputs when the pilot sig- 

115 nals of the frequency values f5 and f6 exist in 
the reproduced signal. Another monostable 
multivibrator 160 is arranged to produce a 
pulse immediately after the sampling oper- 
ation. 

120 The signal produced from the comparison 
circuit 159 is processed in the same manner 
as the signal produced from the comparison 
circuit 76 of Fig. 10. As a result of that, a 
tape stopping instruction pulse is obtained 

125 from a comparison circuit 85. The instruction 
pulse triggers a monostable multivibrator 86 
via an OR gate 168. With the monostable 
multivibrator 86 thus triggered, the capstan 
motor control circuit 20 brings the travel of 

130 the tape to a stop. 
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When the heads 3 and 4 come to a part of 
the designated area where the PCM audio sig- 
nal is not recorded, the outputs of the com- 
parison circuits 158 and 159 are at a low 
5 level. As a result, the output level of a NOR 
gate 161 becomes high. Following this, an 
AND gate 163 supplies a counter 165 with 
pulses produced from a monostabie multivibra- 
tor 160. The counter 165 continuously counts 

10 the pulses. When a predetermined number of 
pulses are counted, the counter 165 produces 
the Q output thereof at a high level. The high 
level C output is supplied via an OR gate 168 
to the monostabie multivibrator 86. Then, the 

15 travel of the tape is brought to a stop in the 
same manner as mentioned above. 

An inverter 162 and an AND gate 164 are 
provided for the purpose of preventing errone- 
ous detection in the same manner as the in- 

20 venter 80 and the AND gate 80. They are 
thus arranged to reset the counter 1 65 when 
the pilot signal of the frequency f5 or f6 is 
reproduced. A monostabie multivibrator 167 
and an OR gate 166 are provided, similarly to 

25 the monostabie multivibrator 83 and the OR 
gate 82, for the purpose of preventing an er- 
roneous counting operation. 

In case that the operator wishes to make a 
blank search instead of a head search, the 

30 data DA which is supplied from the operation 
part 24 to the comparison circuit 85 is sup- 
plied in a very large value. In other words, a 
value between 1 and "n" is designated for 
the so-called several-tune-skipping head 

35 search. A blank search may be arranged to be 
performed by designating also a similar value. 

The tape recorder of the second embodi- 
ment described above has the following fea- 
tures in addition to those of the tape recorder 

40 of the first embodiment: 

The PCM audio signal can be recorded also 
in a leader detecting part. In connection with 
this, a part which is halfway in a record can 
be also selected as a leader or head detecting 

45 part. In that case, the system controller 25 
supplies a trigger pulse via the terminal 62 to 
the head search control circuit 51 in response 
to an instruction produced from the operation 
part 24. 

50 In cases where the embodiment is used as 
a video tape recorder, the pilot signals of the 
frequency values f5 and f6 are not recorded. 
Then, since a part from which neither of the 
pilot signals of frequency values f5 and f6 are 

55 reproduced is judged to be blank, a blank 
search can be accurately accomplished without 
fail. 

An example of Modification: 
In the case of the second embodiment, the 
60 pilot signal of frequency f6 is superimposed 
on the leader part of the PCM audio signal in 
place of the pilot signal of frequency f5. How- 
ever, this arrangement may be changed in the 
following manner: The pilot signal of fre- 
65 quency f5 is always recorded. Then, the other 



pilot signal of frequency f6 is arranged to be 
superimposed only on a leader part of the 
PCM audio signal. 
Fig. 16 shows a recording pattern obtained 

70 from a tape recorder which is arranged by 
modifying the tape recorder of Fig. 12 in the 
above-stated manner. Fig. 17 shows another 
example of arrangement of the pilot signal 
generating circuit 32' shown in Fig. 12. In Fig. 

75 17, the elements which are similar to those 
shown in Fig. 14 are indicated by the same 
reference numerals. In this case, a switch 
127' is arranged to be turned on by the out- 
put of the head search control circuit 51 and 

80 to be on for a predetermined period of time at 
the start of recording. During this period, an 
adder 128' produces an output which is ob- 
tained by. superimposing the pilot signals of 
the frequency values f5 and f6 on the tracking 

85 cotnrol pilot signals. In this case, the head 
search detection circuit 52' may be arranged 
in the same manner as in the case of the 
circuit shown in Fig. 15. 
In the foregoing, the information signal to 

90 which this invention is applicable is exempli- 
fied by an audio signal. However, the arrange- 
ment of this invention is of course likewise 
applicable to other information signals, such 
as an image data of facsimile. 

95 The number of areas is not limited to six 
channels. The lap angle of the tape on the 
rotary cylinder is not limited to an angle ex- 
ceeding 216 degrees. 
The tracking control can be arranged to be 
100 carried out without recourse to the pilot sig- 
nals. 

In the first embodiment, the information sig- 
nal is arranged to be muted at the detecting 
part. In the second embodiment described, a 

105 signal of a specific frequency value is arranged 
to be recorded in the detecting part. However, 
the same purpose is attainable by some differ- 
ent method of altering the recording pattern 
for such a detection part. For example, a spe- 

110 cific part of the information signal is arranged 
to have one or more of the tracking control 
pilot signals not recorded to alter their record- 
ing sequence or rotation; and a specific area 
where the pilot signal recording rotation 

1 15 changes is alone muted. 

CLAIMS 

1. An information signal recording and/or 
reproducing apparatus comprising: 

120 a) recording and/or reproducing means for 
recording and/or reproducing an information 
signal individually on or from each of a plural- 
ity of parallel areas longitudinally extending on 
a tape shaped record bearing medium, said 

125 recording and/or reproducing means including 
at least one rotary head; 

b) moving means for longitudinally moving 
said tape-shaped record bearing medium; 

c) designating means for designating one of 
130 said plurality of areas to be used for recording 
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or reproduction by said recording and/or re- 
producing means; and 

d) stopping means for stopping the record 
bearing medium moving action of said moving 
5 means according to a signal produced by said 
rotary head from the area designated by said 
designating means. 

2. An apparatus according to claim 1 , 
wherein said stopping means includes means 

10 for detecting the presence or absence of said 
information signal in said designated area by 
using the output of said rotary head. 

3. An apparatus according to claim 2, 
wherein said information signal recorded on 

15 said record bearing medium has a reference 
signal of a frequency which is outside of the 
frequency band of the information signal su- 
perimposed thereon; and said detecting means 
includes a circuit which is arranged to sepa- 

20 rate said reference signal from a signal pro- 
duced from said rotary head. 

4. An apparatus according to claim 3, 
wherein said information signal includes a digi- 
tized audio signal; and said reference signal is 

25 of a frequency lower than the frequency band 
of said audio signal. 

5. An apparatus according to claim 1, 
wherein said stopping means includes detect- 
ing means for detecting the leader part of in- 

30 formation recorded in said designated area by 
using the output of said rotary head. 

6. An apparatus according to claim 5, 
wherein said stopping means further includes 
counting means for counting the leader parts 

35 of information detected by said detecting 
means; and comparison means for comparing 
a data produced from said counting means 
with a value data set by a manual operation. 

7. An apparatus according to claim 5, 
40 wherein the reference signal of a frequency 

which is outside of the frequency band of the 
information signal is superimposed on the 
leader part of the information signal recorded 
on said record bearing medium; and said de- 
45 tecting means includes a circuit which is ar- 
ranged to separate said reference signal from 
a signal produced from said rotary head. 

8. An apparatus according to claim 7, 
wherein said information signal includes a digi- 

50 tized audio signal; and said reference signal is 
of a frequency value lower than the frequency 
band of said audio signal. 

9. An apparatus according to claim 5, fur- 
ther comprising muting means for muting an 

55 information signal to be recorded, said muting 
being arranged to be effected when said re- 
cording and/or reproducing means begins to 
perform recording in said designated area. 

10. An apparatus according to claim 1, fur- 
60 ther comprising control means for controlling 

said moving means to cause said moving 
means to move said tape-shaped record bear- 
ing medium at a second moving speed higher 
than a first speed at which said medium is 
65 moved in recording said information signal by 



said recording and/or reproducing means; and 
said stopping means is arranged to be oper- 
able while said medium is being moved by 
said moving means at said second moving 
70 speed. 

11. An apparatus according to claim 10, 
further comprising: 

gate means for gating the output signal of 
said rotary head; 
75 rotation phase detecting means arranged to 
detect the rotation phase of said rotary head; 
and 

gate control signal generating means ar- 
ranged to generate a gate control signal for 
80 controlling said gate means, said control signal 
being generated on the basis of the output of 
said phase detecting means and that of said 
designating means. 

12. An apparatus according to claim 11, 
85 wherein said recording and/or reproducing 

means is arranged to reproduce said informa- 
tion signal by using the output of said gate 
means; and said stopping means is arranged 
to operate also by using the output of said 
90 gate means. 

13. An information signal recording and/or 
reproducing apparatus comprising: 

a) recording and/or reproducing means for 
recording an information signal while forming 

95 recording tracks obliquely on a tape-shaped 
record bearing medium one after another an- 
d/or for reproducing the recorded information 
signal from said oblique tracks, said recording 
and/or reproducing means including at least 
100 one rotary head; 

b) moving means for moving said tape- 
shaped record bearing medium in the longitu- 
dinal direction thereof; 

c) control means for controlling said moving 
105 means to cause said moving means to move 

the tape-shaped record bearing medium at a 
second moving speed higher than a first mov- 
ing speed at which said medium is moved in 
recording said information signal by said re- 
110 cording and/or reproducing means; and 

d) means for discriminating through the out- 
put of said rotary head the presence or ab- 
sence of said information signal on said me- 
dium while said medium is being moved at 

1 1 5 said second moving speed by said moving 
means. 

14. An apparatus according to claim 13, 
further comprising decting means for detecting 
the leader part of said information signal by 

1 20 using the output of said rotary head while said 
medium is being moved by said moving 
means at said second moving speed. 

15. An apparatus according to claim 14, 
further comprising stopping means for stopp- 

125 ing the moving action of said moving means 
on said medium by using the output of said 
discriminating means and that of said detect- 
ing means. 

16. An information signal recording and/or 
130 reproducing apparatus comprising: 



11 



GB2170643A 11 



a) recording and/or reproducing means for 
recording an information signal individually in 
each of a plurality of parallel areas longitudi- 
nally extending on a tape-shaped record bear- 

5 ing medium while forming oblique recording 
tracks one after another on said medium or 
for reproducing a recorded information signal 
from said oblique recording tracks, each of 
said oblique recording tracks including therein, 

10 in addition to said information signal, either a 
first reference signal having a frequency out- 
side of the frequency band of said information 
signal or a second reference signal having a 
frequency which differs from that of said first 

15 reference signaland is also outside of the fre- 
quency band of said information signal; 

b) moving means for moving said tape- 
shaped record bearing medium in the longitu- 
dinal direction thereof; 

20 c) designating means for designating one of 
said plurality of areas in or from which record- 
ing or reproduction is to be performed by said 
recording and/or reproducing means; 

d) first detecting means for detecting that 
25 said first reference signal is recorded in said 

designated area designated by said designat- 
ing means; and 

e) second detecting means arranged to de- 
tect-that at least either said first reference 

30 signal or said second reference signal is re- 
corded in the area designated by said desig- 
nating means. 

17. An apparatus according to claim 16, 
wherein said oblique recording tracks further 

35 having pilot signals of four different frequency 
values recorded along with said information 
signal one after another in rotational sequence; 
and said" four different frequency values all dif- 
fer from the frequency values of said first and 

40 second reference signals. 

18. An apparatus according to claim 16, 
further comprising stopping means arranged to 
bring the medium moving action of said mov- 
ing means to a stop by using the outputs of 

45 said first and second detecting means. 

19. An information signal recording appara- 
tus comprising: 

a) recording means for recording an informa- 
tion signal while forming oblique recording 

50 tracks on a tape-shaped record bearing me- 
dium; 

b) means for generating a first reference sig- 
nal having a frequency which is outside of the 
frequency band of said information signal; 

55 c) means for generating a second reference 
signal having a frequency which differs from 
that of said first reference signal and is out- 
side of the frequency band of said' information 
signal; 

60 d) moving means for longitudinally moving 
said tape-shaped record bearing medium; 

e) manually operable means for switching 
the operation mode of said recording means 
and said moving means from one operation 

65 mode over to another; 



f) means for selectively producing said first 
reference signal or said second reference sig- 
nal according to a manual operation on said 
manually operable means; and 
70 g) means for causing the signal produced 
from said selective output means to be re- 
corded in said oblique recording tracks to- 
gether with said information signal. 

20. An apparatus according to claim 19, 
75 wherein said output means is arranged to 

switch the output signal thereof between said 
first and second reference signals in response 
to a manual operation performed on said man- 
ually operable means to give a recording in- 
80 struction to said recording means. 

21. An information signal recording and/or 
reproducing apparatus comprising: 

a) means for recording and/or reproducing 
an information signal individually on or from 

85 each of a plurality of parallel areas longitudi- 
nally extending on a tape-shaped record bear- 
ing medium, said recording and/or reproducing 
means including at least one rotary head, 
mark information being recorded at a predeter- 

90 mined part in each of said plurality of areas 
along with said information signal; 

b) moving means for longitudinally moving 
said tape-shaped record bearing medium; 

c) designating means for designating one of 
95 said plurality of areas to be used for recording 

or reproduction by said recording and/or re- 
producing means; 

d) control means for controlling said moving 
means to cause said moving means to move 

100 said tape-shaped record bearing medium at a 
second moving speed higher than a first 
speed at which said medium is moved in re- 
cording said information signal by said record- 
ing and/or reproducing means; and 

105 e) means for detecting, through the output 
of said rotary head, said mark information re- 
corded in said area designated by said desig- 
nating means. 

22. An apparatus according to claim 21, 
110 further comprising stopping means for stopp- 
ing the moving action of said moving means 
on said tape-shaped record bearing medium 
according to the output of said detecting 
means. 

115 23. An apparatus according to claim 21, 
wherein said mark information is recorded by 
superimposing on said information signal a ref- 
erence signal having a frequency outside of 
the frequency band of said information signal. 

120 24. An apparatus according to claim 23, 
wherein said detecting means includes a cir- 
cuit which is arranged to separate said refer- 
ence signal from the output of said rotary 
head. 

125 25. An apparatus according to claim 23, 
wherein pilot signals for tracking control are 
superimposed on said informtion signal re- 
corded on said record bearing medium; and 
said reference signal has a frequency different 

130 from the frequency values of said tracking 
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control pilot signals. 

26. An apparatus according to claim 21, 
further comprising means for detecting the ro- 
tation phase of said rotary head; and gate 

5 means for gating the output of said rotary 
head according to the area designated by said 
designating means and to said rotation phase. 

27. An apparatus according to claim 26, 
wherein said mark information detecting 

10 means uses the output signal of said gate 
means in detecting said mark information; and 
said recording and/or reproducing means uses 
also the output signal of said gate means in 
reproducing said information signal. 

15 28. An information signal recording appara- 
tus comprising: 

a) recording means for recording an informa- 
tion signal individually in each of a plurality of 
parallel areas longitudinally extending on a 

20 tape-shaped record bearing medium; said re- 
cording means including at least one rotary 
head; 

b) means for designating one of said plural- 
ity of areas to be used for recording said 

25 information signal therein by said recording 
means; and 

c) marking means arranged to cause said 
rotary head to record, along with said infor- 
mation signal, mark information in the area 

30 designated by said designating means follow- 
ing a start of information signal recording by 
said recording means. 

29. An apparatus according to claim 28, 
wherein said recording means has said rotary 

35 head form oblique recording tracks one after 
another in each of said plurality of areas; and 
said mark information is recorded in each of 
said tracks approximately covering the whole 
track. 

40 30. An apparatus according to claim 28, 
further comprising reproducing means for re- 
producing said information signal from the 
area designated by said designating means, 
said reproducing means including at least one 

45 rotary head. 

31. An apparatus according to claim 30, 
further comprising means for reproducing said 
mark information by using the output of said 
rotary head which is included in said reproduc- 

50 ing means. 

32. An information signal recording appara- 
tus comprising: 

a) recording means for recording an informa- 
tion signal individually in each of a plurality of 

55 parallel areas longitudinally extending on a 
tape-shaped record bearing medium, said re- 
cording means including at least one rotary 
head; 

b) means for designating one of said plural- 
60 ity of areas to be used for recording said 

information signal therein by said recording 
means; and 

c) marking means arranged to cause said 
rotary head to record, along with said infor- 

65 mation signal, mark information in the area 



designated by said designating means over a 
period of time determined according to a man- 
ual operation. 

33. An apparatus according to claim 32, 
70 wherein said marking means includes manually 

operable means for giving an instruction for 
switch-over from one operation mode of said 
recording means to another operation mode; 
and means for determining a length of time 
75 for which said mark information is to be re- 
corded following a manual operation on said 
manually operable means. 

34. An apparatus according to claim 32, 
further comprising means for reproducing said 

80 information signal and said mark information 
from the area designated by said designating 
means. 

35. An apparatus according to claim 34, 
further comprising moving means for moving 

85 said tape-shaped record bearing medium in 
the longitudinal direction thereof; and stopping 
means for stopping the medium moving action 
of said moving means according to the mark 
information reproduced by said reproducing 

90 means. 

36. Information signal recording and/or re- 
producing apparatus substantially as hereinbe- 
fore described, with reference to and as illus- 
trated in Figures 6 to 1 7 of the accompanying 

95 drawings. 
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